The hyperfine structure of atomic levels is caused by the interaction between the electrons and the non-central electromagnetic multipoles of the nucleus. The interaction, although weak, not only shifts and splits the individual J levels, but also mixes wavefunctions with different J quantum numbers [1] . The mixing may open new decay channels and induce radiative transitions such as J = 0 → J ′ = 0. The study of hyperfine induced transitions (HIT) is attractive in view of getting a more subtle understanding of electron correlation and relativistic effects [2, 3, 4] , testing the standard model [5] , obtaining nuclear properties [6, 7, 8] , developing ultra-precise atomic clocks [9, 10, 11, 12] , analyzing stellar spectra [13] , and determining isotopic abundance ratios and electron densities of plasma [14, 15] .
He-like systems are interesting due to their relative simplicity, and important effects such as electron correlation [16] , quantum electrodynamics (QED) [17, 18, 19] and parity non-conservation (PNC) phenomena [20, 21, 22, 23] can be investigated in detail. Gorshkov and Labzovskiǐ [20] and Labzowsky et al. [23] have proposed that the mixed hyperfine-and weak-quenching can be used to test parity-violation effects. The one photon transition 1s2s 1 S 0 → 1s 2 1 S 0 of He-like ions is considered a good candidate for these tests and experiments will be carried out at GSI [24] . Therefore, accurate hyperfine induced 1s2s 1 S 0 → 1s 2 1 S 0 M1 transition probabilities of He-like ions are important. Relevant data are however still insufficient and in response to this we have performed systematic calculations along the He-like iso-electronic sequence using GRASP2K [25] based on the multi-configuration Dirac-Hartree-Fock method and the HFST [26] package. From computed hyperfine induced transitions for 14 ions and corresponding electronic quantities we have derived a scaling formula in Z that allows the induced transition rate to be computed for any isotope.
When the hyperfine interaction is included the wavefunctions of the combined electronic and nuclear system can be represented as
The zero-order functions |γIJF M F in the expansion are coupled products of electronic |γJM J and nuclear |IM I wavefunctions. The 1s 2 1 S 0 ground state is well represented by a single term.
For 1s2s
1 S 0 only the interaction with 1s2s 3 S 1 is important (see Figure 1 ) and the wavefunction can be approximated by the expansion
where I is the nuclear spin and F (= I) the total angular momentum quantum number. Magnetic quantum numbers are suppressed for brevity. The use of quotation marks in the left-hand wavefunction emphasizes the fact that the notation is just a label indicating the dominant character of the eigenvector. The mixing coefficient c 1 is obtained in first order perturbation theory as the ratio between the hyperfine matrix element and the unperturbed energy differences
.
The one-photon 1s2s 1 S 0 → 1s 2 1 S 0 M1 transition becomes allowed via the mixing of 1s2s 3 S 1 and the decay rate in s −1 is given by
where
is the line strength computed from unperturbed wavefunctions. λ is the wavelength inÅ for the transition. The reader is referred to [14, 27, 28] for details of the derivation.
The electronic wavefunctions were computed using the GRASP2K program package [25] . Here the wavefunction for a state labeled γJ is approximated by an expansion over jj-coupled configuration state functions (CSFs)
In the multi-configuration self-consistent field (SCF) procedure both the radial parts of the orbitals and the expansion coefficients are optimized to self-consistency. In the present work a Dirac-Coulomb Hamiltonian was used with the nucleus described by an extended Fermi charge distribution [29] . The multi-configuration SCF calculations were followed by relativistic CI calculations including the frequency independent Breit interaction and leading QED effects. For the low charged ions the main uncertainties in the calculation come from electron correlation effects. To build a reasonable correlation model and control the accuracy we performed tentative calculations of transition energies and the 1s2s 3 S 1 IF |H hf s |1s2s 1 S 0 IF off-diagonal hyperfine matrix element in 12 C. In the calculations the wavefunctions for 1s
3 S 1 were determined simultaneously in extended optimal level (EOL) calculations [30] . All CSFs that could be built from an active set of orbitals were included in the expansion. The orbital set was systematically increased by adding layers of new orbitals. The largest active set included relativistic orbitals with principal quantum number n 7. Due to stability problems in the relativistic SCF procedure only the outermost layers of orbitals could be optimized each time. The frequency independent Breit interaction and leading QED effects were added in subsequent relativistic CI calculations. The results for 12 C are shown in Table 1 . The first column in this table represent the active set of orbitals involved in each step of the calculation. As can be seen from the table, five energy-optimized layers of orbitals are needed to converge the off-diagonal hyperfine interaction matrix element between 1s2s
3 S 1 and 1s2s 1 S 0 at a sub per mill level. Based on the above analysis, we performed calculations for other He-like ions using an active orbital set with n 5. The Breit interaction and main QED corrections were included. Values of nuclear magnetic dipole moments for the different isotopes were adopted from the compilation by Stone [32] . In Table 2 we display the off-diagonal hyperfine matrix elements and corresponding mixing coefficients c 1 . The given values are not corrected for the the anomalous magnetic moment. For the mixing coefficient of 151 Eu the magnitude is agreement with the value of [23] , but with a difference in sign due to different definitions of the phase factor in the hyperfine interaction matrix element. The difference in sign does not influence the final hyperfine induced transition probability. Wavelengths λ and line strengths S M1 for the 1s2s 3 S 1 −1s 2 1 S 0 M1 transition needed for the quenching rate are taken from accurate relativistic CI calculations by Johnson et al. [18] . The values are presented in Table 3 for the convenience of the reader. The hyperfine induced 1s2s 1 S 0 → 1s 2 1 S 0 M1 transition rate and corresponding wavelengths of He-like ions are given To predict the transition rate for any isotope in the iso-electronic sequence we follow Brage et al. [14] and factorize the hyperfine induced transition rate into nuclear and electronic parts
The electronic part A el has a smooth behavior along the iso-electronic sequence making interpolation possible. From the data in Table 4 we obtain a fit of the form
where Z is the atomic number. The fit is shown in Figure 2 . In order to show clearly the trend of A el with Z, log(A) was plotted in this picture. Using the fitting formula we estimate the probability of 155 Gd with nuclear spin I = 3/2 and nuclear dipole moment µ = −0.2591µ N to 5.60 ×10 5 s −1 . This value is in good agreement with the theoretical value 5.8 ×10 5 s −1 given in [23] . The fitting formula (8) is expected to provide accurate values, but further examination through experiment and theory is still needed.
To sum up we have calculated hyperfine induced 1s2s 1 S 0 → 1s 2 1 S 0 M1 transition probabilities of He-like ions using GRASP2K [25] based on multi-configuration Dirac-Fock method and the HFST [26] package. Electron correlation effects were included in a systematic way. The Breit interaction and QED effects were included in subsequent relativistic CI calculations. A scaling law in Z was derived for the electronic quantities. The scaling law allows hyperfine induced transition probabilities to be estimated for any isotope.
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